CITY OF
*j@;’ CITY OF DES MOINES i
a8 BUILDING DIVISION Cheeklit

21630 11th Avenue South, Ste D e Des Moines, Washington 98198 e  Tel: (206) 870-7576 Fax: (206) 870-6544

CONSTRUCTION CHECKLIST

Suspended Ceiling Inspection
Jan 2005

This checklist is intended for use to prepare for an inspection. This is only a general list and is not
intended to address all possible conditions; nor does it address any above ceiling fire-stopping, rated
ceiling assemblies or systems, or other building systems which may be inspected in conjunction with
the ceiling inspection. References are to the 2006 International Building Code (IBC), ASCE 7-02,
ASTM C 636-04, and CISCA Guidelines for seismic zones 3-4.

Please verify the following before calling for the ceiling grid inspection.

SEISMIC DESIGN CATEGORIES D, E, AND F

The greater Puget Sound area falls under seismic design category D, unless otherwise determined by a
geological engineer following the guidelines of IBC 1613 — 1623. Suspended acoustical ceilings are to
be installed in accordance with the provisions of ASTM C 636 and per the manufacturer (IBC
803.9.1). In addition to ASTM C 636 and manufacturer's specifications, category D, E, and F ceilings
are to be designed and installed according to CISCA 3-4 and the those requirements listed in ASCE 7-
2,9.6.2.6.2.2 as referenced by IBC Section 1621.1

| Wall Molding

¢ Moldings have a horizontal flange of at least 2". Unless otherwise required, the 2”” wall angle
is required at the attached and unattached perimeters. (ASCE 7-2, 9.6.2.6.2.2)

e 27 BERC clips (BERC2) may be used in lieu of the 2” wall angle for Armstrong systems,
when the 7/8” Armstrong wall molding (#7800) is used and when the seismic strut layout is
started within 5 ft. of two adjacent walls. (See Armstrong Seismic Installation Instructions)

e The ceiling grid must be attached to the molding at two adjacent walls. (ASCE 7-2,
9.6.2.6.2.2)

e Unattached ends of the grid system must have 34" clearance from the wall, and must rest upon
and be free to slide on the molding. (ASCE 7-2, 9.6.2.6.2.2)

Hangers

e  Suspension wires must be minimum 12 gage when spaced at 4' or 10 gage at 5'. (CISCA 3-4,
pg. 1)

e Hanger wire attachment devices must be capable of supporting 100 lbs. (CISCA 3-4, pg.1)

e Connections at main beam and at structure must be secured with a minimum of 3 full turns
(360°) or wraps in 3". (ASTM C 636-04)



Perimeter Support

Terminal ends of each main beam and cross tee must be supported maximum 8". (CISCA 3-
4, pg. 2, section 1)

Support off wall or ceiling discontinuity with 12 gage wire or approved wall support. These
wires must be plumb to within one in six and may attach to the adjacent wall or to the struc-
ture above.

2” BERC clips (BERC2) may not be used as alternate to the perimeter wires. (Testing has
shown that unbraced sections between and/or adjacent to pods can allow movement up to
3/8” per section. With the required %4 gap at the 2" wall angle and movement of 3/8” per
section movement within only 4 sections will be greater than the 2" wall angle and can result
in failure of the whole system.)

Connections at main beam and at structure are secured with a minimum of 3 full turns (360°)
or wraps in 3". (ASTM C 636-04)

Perimeter Spacers

Ends of main runners and cross tees must be tied together (spreader bars) to prevent spread-
ing. (CISCA 3-4, pg 2 section 1, #4)

2” BERC clips (BERC2) may be used in lieu of spreader bars in Armstrong ceilings. (See
above under Wall Molding).

Suspended Ceiling System

General note: ASTM C636, CISCA and technical representatives from various manufac-
turer’s determine the duty classification of a grid system by the load carrying capacity of the
main runners.

NER reports for manufacturer's system are on site and available for the installer and the in-
spector. (Contact ICC Evaluation Services, http://www.icc-es.org/Evaluation Reports/)

Main beams must be heavy duty. (ASCE 7-2, 9.6.2.6.2.2)

Main beam and cross tee intersections and splices must have connection strengths of
at least 180 1bs. in compression and in tension. (CISCA 3-4, pg 1 section 3, #2)
Cross tees supporting light fixtures must have the same load carrying capacity as the

main beams or be installed with supplemental hangers within 3" of each corner of each fix-
ture. (CISCA 3-4, pg 2, section 2) (See also Light Fixtures portion of this checklist) Cross
tees supporting mechanical services must have the same load carrying capacity as the main
beam or be installed with supplemental hangers within 3" of each corner of each fixture*.
(CISCA 3-4, pg 2, section 3) (See also Mechanical Services portion of this checklist.)

*The City of Des Moines and technical representatives from CISCA agree that it is acceptable practice to apply the same supplemen-

tal wire application, as is allowed for light fixtures, to mechanical services in addition to the requirements in the Mechanical
Services portion of this checklist.



Lateral Force Bracing

e  Ceilings constructed of lath and plaster or screw-applied gypsum board attached to suspended mem-
bers that are on one level and extend from wall to wall, are exempt from lateral load design require-
ments. (CISCA 3-4, pg. 1, exception #1)

e  Ceiling areas greater than 1000 sq.ft. must have lateral force bracing.
e Rigid bracing may be used instead of diagonal splay wires. (IBC 1621, ASCE 7-2, 9.6.2.6.2.2)

e Bracing must limit ceiling movement to less than %" at the point of attachment. (IBC 1621, ASCE 7-
2,9.6.2.6.2.2)

e Splay wire bracing shall be clusters of four 12 gage wires attached to the main beam within 2" of the
cross tee intersection. Wires are arrayed 90° from each other at an angle not exceeding 45° from the
plane of the ceiling. (CISCA 3-4 pg 2, section 1, #3)

e A strut, with stiffness adequate to resist the vertical loads imposed, must be attached to the suspension
system and to the structure above at each bracing location (CISCA 3-4 pg 2, sec 1, #3). Install struts
specified by manufacturer for proprietary systems or submit an Alternate Methods and Materials Form
to the City of Des Moines for approval. For nonprescriptive ceilings, install the manufacturer’s strut,
select an approved strut from Table 1, or provide an engineered strut.

e Horizontal restraint points must be no more than 12' on center in each direction, and the first point
must be within 6' of each wall unless other wise required (See Wall Molding, 2 BERC clip). (CISCA
3-4, pg 2, sect. 1, #3)

e Attachment of the bracing wires to the main beam and to the structure must be capable of supporting
the greater of 200 Ibs or the actual design loads with a safety factor of 2. (CISCA 3-4, pg 2, sec 1, #3)

e Bracing members must be spaced a minimum of 6" from all horizontal piping or duct work that is not
provided with bracing restraints for horizontal forces. (CISCA 3-4, pg 2, sec 1, #3)

Light fixtures

e All fixtures must be positively attached to the suspension system. The attachment device must be
able to withstand 100% of the weight of the fixture acting in any direction. (CISCA 3-4 pg 2, sect. 2)

e Cross runners supporting the ends of lighting must have the same carrying capacity (16lb./Ft.) as the
main tees or require supplemental No. 12 gage hanger wires attached to the grid members within 3 “
of each corner of each fixture supported by a cross tee. (CISCA 3-4 pg 2, sect. 1 & 2)

e Fixtures weighing 56 Ibs. or less must have two 12 gage wires attached at diagonal corners. These
wires may be slack. (CISCA 3-4 pg 2, sect. 2)

e Fixtures weighing in excess of 56 1bs. must be independently supported from the building structure.
(CISCA 3-4 pg 2, sect. 2)

e  Pendant mounted fixtures must be supported directly from the structure using 9 gage wires. They
may not use the ceiling suspension system for support. (CISCA 3-4 pg 2, sect. 2)



Mechanical Services

e  Mechanical services less than 20 lbs. must be positively attached to the suspension system main
beams or to cross tees with the same load carrying capacity. (CISCA 3-4, pg. 2, section 3)

e Terminals or services weighing 20 Ibs. to 56 Ibs. must have two 12 gage wires connecting them to the
ceiling system hangers or to the structure above. (CISCA 3-4, pg. 2, section 3)

e  Terminals or services weighing more than 56 lbs. must be independently supported. (CISCA 3-4, pg.
2, section 3)

Partition Attachment

e  Partitions attached to the ceiling suspension system shall laterally braced to the building structure.
This bracing is to be independent of any ceilings splay wire bracing. (IBC 1621, ASCE 7-2, 9.6.2.8.1)

Penetrations

e Ceilings without rigid bracing must have 2" oversized trim rings to allow 1" horizontal movement in
all horizontal directions at sprinkler heads and other penetrations. Alternatively, a swing joint that can
accommodate 1" of ceiling movement in all horizontal directions at the top of the sprinkler head ex-
tension. (IBC 1621, ASCE 7-2, 9.6.2.6.2.2)

Seismic Separation Joints

e  Ceiling areas greater than 2500 sq.ft. must have seismic separation joints or full height partitions
unless analyses are performed to demonstrate that the closure trims and angles provide enough clear-
ance to accommodate the additional ceiling movement. Each area to provide %" clearance as detailed
above under Wall Molding. Refer to manufacturer for seismic separation joint or provide alternate
system for approval by the city. (IBC 1621, ASCE 7-2,9.6.2.6.2.2)

Height Transitions

e  Changes in ceiling plane elevation must have positive bracing. (IBC 1621, ASCE 7-2, 9.6.2.6.2.2)

Cable Trays

e  C(Cable trays and electrical conduits shall be independently supported and braced independently of the
ceiling. (IBC 1621, ASCE 7-2,9.6.2.6.2.2)



City of Des Moines Approved Struts

TABLE 1
MAXIMUM COMPRESSION STRUT LENGTHS
FOR 180 LB. SEISMIC LOAD

¥ X 27 X 0.059” CHANNEL 26”
17X 9/16” X 0.059” CHANNEL 33”
(2) % X 27 X 0.059” CHANNEL, BACK TO BACK 39”
(2) 1% X 9/16” X 0.059” CHANNEL, BACK TO BACK 44>
15/8”X 1% x0.0197” CHANNEL 106”
(2)15/8°X1%”X0.0197” CHANNEL, BACK TO BACK 1417
1% Diameter EMT Conduit, 0.042” Wall Thickness 477
% Diameter EMT Conduit, 0.049” Wall Thickness 617
1” Diameter EMT Conduit, 0.057” Wall Thickness 78”
1 % Diameter EMT Conduit, 0.065” Wall Thickness 102”
1 2” Diameter EMT Conduit, 0.065” Wall Thickness 118”
2” Diameter EMT Conduit, 0.065” Wall Thickness 150”
2 ¥” Diameter EMT Conduit, 0.072” Wall Thickness 198”
3” Diameter EMT Conduit, 0.072” Wall Thickness 242”
3 % Diameter EMT Conduit, 0.083” Wall Thickness 277
4” Diameter Rigid Conduit, 0.083” Wall Thickness 312
5” Diameter Rigid Conduit, 0.245” Wall Thickness 376”
6” Diameter Rigid Conduit, 0.266” Wall Thickness 450~







FIELD TECHNICAL INFORMATION
Application recommendations for work at the wall or celling

401

Suspension Systems for
Acoustical Lay-in Ceilings

This document provides the various
standards for the installation of sus-
pension systems for acoustical lay-in
ceilings. Incorporation of this document
will provide a maore uniform standard for
installation and inspection. This docurment
is designed to accomplish the intent of
the International Building Code (IBC) with
regard to the requirements for seismic
design category D for suspended ceilings
and related items. Unless supported by
enginesring or approved by local build-
ing department, the suspension system
shall be installed per the requirements for
Seismic Design Category (SDC) D, E
and F per the IEC. Manufacturers'

recommendations should be followead

General Recommendations

-

Referancad sources per hierarchy: 2003 |BC (International Building Code),
American Society of Testing Materals (ASTM C 835, ASTM C G636),
American Soclety of Chl Engineers (ASCE 7-02) and Ceilings and Interior
Systemns Construction Asscclation (SISCA).

Partitions that are tied to the celling and all partitiors greater than & fest in
helght shall be laterally braced to the structure. Bracing shall be indepen-
dent of the celling splay bracing system. Souwcs B0 section 182112

Faor further information on bracing of non-load bearing paritions refer to
MWCE technical docurment #201.

All malin beams are to be Heawy Duty (HDY). Scurce ASCE 7-02 fem 5.6.2.6 2. 2a

All cross tees shall be capable of carndng the design load without excead-
ing deflection equal to 1,360 of its span. Sowos CIS0A zones 5-4

* Thess recommendations are intendsd
for suspendad ceilings including grid,
panel or tile, light fixtures and air tarminals
welghing ne more the 4 bs. per square
foot. Sowee ASCE 7-02 fam 8.6.2.6.1

madmum 3° » Allwire ties are to be three tight turns
4”1] around tsef within three inches. Twelve
f Qage Hanger wire spaced 4 foot on center
Qg ffigure T). Source ASTM © 836 tam 2.5.4
r +  Changes in caling planes will require

positivie bracing.

figura 1 Sounca ASCE 7-02 Section 862822 fam £

MORTHWEST WALL & CEILING BEUREAL

SUSPENSION SYSTEMS FOR ACOUSTICAL LAY-IM GEILINGS




figure 2 Lateral Force Bracing ffigures 2 and 3
Lateral force Bracing
+  Calings constructed of lath and plaster or gypsum board, screw or nail at-

tached 1o suspendad members that support a celling on oneg leviel extending
from wall to wall shall be exempt from the lateral force bracing requiremesnts.
Source CISCA zonss J-4

+  |ateral force bracing is the uss of vertical struts (compression posts) and
12',;3% gplay wires (zee figure 2).

sgr?a}:e «  Lateral force bracing Is required for ceilings over 1,000 squars feet and not
s requirad for cellings less than 1,000 square fast provided they are surrounded

by four walls and braced to structure. Scurce AZCE 702 section 2.6.2.62.2 dem ¢

45" o Iusf" e A" F lEn
",

A a5"arless
-

+  |ateral Force Bracing shall be 12 fest on center (maximum) and begin no
farther than & fest from walls. Sowes CIECA Ssiamic zonas 5-4

*  Splaywires are to be four 12 gage wires attached to the main beam. Wires
are arrayed 207 from each other and at an angle not excesding 45° from the
plane of the celling. Scuce CISCA Sasmic zones 3-4

+  Splaywires are to be within 2 inches of the connection of the vertical strut o
suspended calling. Source CISCA Ssiamic zones 5-4

figure 3 +«  Rigkd bracing may be used in lieu of gplay wires, Sowce ASCE saction 0.6 26.2.2
Maximum Recommended Lengths for
Vertical Struts =  Callings with plenumes less than 12 inches to structure are not requirsd to

have lateral force bracing. Scurce Porttand Buiding Department

+  erfical struts must be positively attached to the suspension systems and the

16" EMT condult up to &'0" = The verical strut may be EMT condult, metal studs or a propristary compres-
slon post (see figure 3).

3" EMT conduit Uptog'a"
1* EMT conduit upto 100" Wall Moldings figure 4)

1 METAL STUD = Wall moldings (perimeter closure angles) are required to have a horizontal

flange 2 Inches wide, unless alternate methods are approved prior to instal-

15" metal stud (25 gage) upto 6'2" lation by the local building department and the designer of record. One end
514" metal stud (25 " upto 10'6" of the caling grid shall be attachad to the wall molding, the other end shall
: (25 gage) P hawve a 34 inch clearancs from the wall and free to slide. Sowes ASCE 7-02 section
Source Portland Buwiding Departrment QBL2ES 0 fam b

+  The grid shall be attached at two adjacent walls (pop rivets or approved
Mote: Plenum arsas greater than 110" will require method). Seurs CISCA Ssiemic zones 3-4

angineering calculations.
+  Thera shall be a minimum 34 inch clearance from the end of the grid system
at un-attached walls. Sowcs ASCE 702 section 062622 dem b

Spreader Bars figure 4)

«  Spreader (spacen bars or other means approved by local bullding depart-
figure 4 ment shall be used to prevent the ends of the main beams at perimeter walls
Wall Molding Requirements fram spreading open during a selsmic event. Peimeater wires shall not be in
ligt of spreader Dars, Source CISCA Sasmic zones 3-4

+  Wire bving Is an acceptable aternative to spreader bars.

«  Spreader bars are not reguired if a 90 degres intersecting cross or main is
within & inches of the perimeter wall.

SE'IHI;‘.I-;I' ar or
hiar sufable
sysham requind bo

Jmie parimtar Hanger (Suspension) Wires ffigurss 52 and 58]
«  Hanger and perimeter wires must be plumb within 1 in & unless figure S5a)
colnter sloping wires are provided (figure Sb). Scurce AZTM © 826 saction 2.7.4

+  Hanger wires shall be 12 gage and spaced 4 feet on center or 10 gage
spaced & feat on centar, Source ASTM C 636

+ Any connection device at the supporing construction shall ke capable of car-
rving not less than 100 pounds. Souncs CIS0A zones 544

MORTHWEST WALL & CEILING BUREAL = SUSPEMSICN EYSTEME FOR ACOUSTICAL LAY-IM CEILINGE



+  For essantial facilities, hanger wire connactions must be capable of camying
200 pounds and bracing (splay) wires shall be capable of carrving 440 pounds,
shot-in anchiors in concrete are not permitted for bracing wires, source Depan-
mant of State Architects [DEAIR M-5

+  Bracing wires shall b= attached to the arid and to the structure in such a man-
ner that they can support a design load of not less than 200 pounds or the
actual design load, with a safety factor of 2, whichever is greater (figure &k,
Source CISCA zones 3-4

+  Powder driven fasteners must be approved for the appropriate loading.

Source ASCE 7-02 section 0.6.1.6.5

+  Terminal ends of each main beam and cross tes must be supported within 5

inches of each wallwith a perimetar wire (see figure 4 & 5 1. Source 01504 zones 5-4

Electrical fixtures

+  Light fixtures weighing less than 10 pounds shall have one 12 gage hanger
wire connacted from the fixture to the structure alxowve, This wire may be slack,
Source CISC0A Sasmic zonss 3-4

+  Light fixtures weighing maore tham 10 pounds and less than 56 s, shall have

twio 12 gage wires attached at opposing corners of the light fixdure to the
structure above. These wires may be slack. Souwce CISCA Saiamic zones 5-4,

+  Light Fixtures weighing mare than 56 |bs. shall be supportad by directly from
the structure above, These wirss must be talt, Sours CISCA Ssiamic 2onas 3-4

+  Pendant mounted fixtures shall be directly supported from the structurs above
using a 8 gage wire or an approved atternate support without using the csilling
suspension systam for direct support. Sowce CISCA Saimic zones 5-4

+  Tandem fixtures may utilize commeon wires,

Mechanical Services

+  Terminals or serdcas welghing 20 Ibs. but not more than 56 s, must have two
12 gage wires connecting them to the ceiling systerm hangers or the structure
above, These wires may be slack. Sowce CIECA Ssiamic zones 5-4

+  Terminals or sendces welghing more than 56 s, must be independent!y
supported directly from the structure above, These wires must be taut,
Source CISC0A Sasmic zonss 3-4

Seismic Separation Joints figure 7)

For calling areas excesding 2500 square feet, a ssismic separation joint or full
height wall partition that breaks the cailing shall ke provided unless analyses ars
performed of the celings bracing system, closure angles and peretrations to pro-
vide sufficient clearance. Souws ASCE 708 fem 82622 d

The layout and location of the selsmic separation joint shall be par the desigrer

of record and noted on the plans. If a seismic separation joirt is required by the
designer, the designer may use the genenc joint detailed in this document or a pro-
prigtany joirt. The amount of free movement (gap design) shall be per the designer
of record,

Special Inspections

Special inspections may be required by the jurisdiction or municipality. Cortact the
liocal building department.

Sprinklers

For cellings without rigid bracing, sprinkler head penetrations shall have a 2 inch
oversize ring, skeve or adapter through the ceiling tile to allow free movement of at
least 1 Inch in all horE onital directions. Flexible head design that can accommodate

1 inch free movement shall be permitted as an alternate, sowcs AscE Foz paz622/am e

figuwra ba

i

figura Ga

Vertical hanger wire attachment

Shot-inanchor

Structural concrete

Cailing clip

3 turns

Vertical harger wirs

figura 6b

Splayed seizmic bracing wire attachment

5/18" dril-n axpansicn anchor i
minimum

Structural concrete

Staal strap 1° wide x 2° long x
12 gage minimum

I turns

Spleyed seismic bracing wire

figwe ¥

f

l
Flarga
e ™
~ Dezlgn — Rivat

HORTHWEST WALL & CEILING BUREAL! = SUSPENSICH EYSTEMSE FOR ACOUSTICAL LAY-IM CEILINGS



GLOSSARY FOR THIS DOCUMENT (regional terminology may vary)

CLOSURE ANGLES

Wall molding that surrounds the perim-
ater of the suspersion system and csiling
tiles.

CROSS TEES

The cross membser that interlock with the
main beams, also known as cross run-
rers of cross T-bars,

DIFFUSER

A circular or rectangular metal grill used
for the passage of air from a ducted
gystem.

ESSENTIAL SERVICE BUILDINGS
Arty buildings designed to be used by
public agencies as a fire station,
police station, emergency operations
center, State Patrol office, sheriff's
office, or emergency communication
dispatch center.

GRID
The main beams and cross tess of the
suspension system.

1032-A NE 65th St.
Seattle, WA 98115
Phone (206) 524-4243
Fax (206) 524-4136

Toll Free (200) 524-4215
info@nwech.org
www.nweb.org

ALASKA + IDAHO « OREGON + WASHINGTON +« ALEERTA * BRITISH COLUMEIA « SASKATCHEWAN

NWCE - Oragon
Phone: (503) 285-0333
Fae: (503) 285-2733

B.C. Wall and Ceiling Association
Phone: (804) 597 -7180
Fau: (B04) 587-7208

Alberta Wall and Ceiling Bureau
Fhone: (403) 250-7045
Fave: (403) 281-9515

HANGER WIRE

10 of 12 gage soft annealed wire used as
primarny support for the grid system. Also
called suspension wires.,

LATERAL FORCE BRACING

The bracing method used to prevent cell-
ing uplift or restrict lateral moverment dur-
ing a selsmic event, Lateral force bracing
consists of vertical stnuts and splay wires.

MAIN BEAM

The primary suspsnsion memibssr sup-
ported by hanger wires, also known as
the main runner, carmying tee, carndng

FURNEr ar mains.

MOLDING

A light gauges metal angel or channel
fastened to the wall or partition to
support the perimeter of an acoustical
tile or ceiling.

PERIMETER WIRES
Hanger wires placed within ight inches
of the surrounding walls,

PLENUM
The space above a suspended celing.

SLACK WIRE
A 12 gage wire that Is not tight or taut.

SPREADER or SPACER BAR

A bar with notches to prevent the sus-
pension system from separating, also
called a stabilizer bar.

SPLAY WIRES
Wires installed at an angle rather than
perpendicular to the grid.

VERTICAL STRUTS

The rigid vertical memibxer used In lateral
force bracing of the suspension system.
Also known as compression posts,
seiamic pods, seismic struts, Commaon
materials are electical conduit (EMT),
metal studs or proprigtary products.

The NWCE has besn serving the constniction
industry for over forty vears. It is recognized

as a technical authority, educational body and
spokesperson for the wall and celling industry

It provddes services to architects and the con-
struction community on all matters relating to the

diversified wall arnd ceiling industry.

Az the industny’s development and coordination
organization, the MWWCE saw the nesd to estab-

lish a document to provide clanfication and the

intent of NEHRF (Maticnal Earthguake Hazards
Reduction Program) an agency of FEMA (Federal
Emergency Management Agency). It iz meant to

aenve as a st of recommendations and is not

intended for any specific construction project.
The NWCE makes no exprass of iImplied warranty
ar guarantes,




